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I EXECUTIVE SUMMARY

A Remedial Investigation (RI) was conducted at the Gibson Site in
Niagara Falls, New York. The overall objective of the investigation
was to assess the type and degree of contamination from previous dis-
posal at the site and, thereby, provide a data base which 01in can use

for planning site remediation activities.

01in wastes that were disposed of at the Gibson Site were
reported to be in the form of approximately 403 buried drums of hexa-
chlorobenzene (HCB), and 101 truck 1loads of hexachlorocyclohexane
(benzenehexachloride or BHC) cake primarily of the o and g isomers.
In March 1985, the State of New York and 0lin mutually agreed to a
stipulation which provides for a site specific study and appropriate

remedial action.

The remedial investigation consisted of four phases that included
a metal detection survey, soil borings and analysis, ground-water
monitoring, and collection of ground-water samples for chemical
analysis. The metal detection survey, soil boring program, instal-
lation of monitoring wells, and chemical analysis of the soil samples
were completed in May, June, and July 1985. The last ground-water

sampling was completed in June 1986.
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The most significant area of buried metal identified was located
on the north side of the site. This area, approximately 2600 square
feet in size, is probably the location of the 403 buried drums. The

e
borings disclosed a top layer of fill material at the site which
varies in composition from cake waste, flayash, lime grit, construc-
tion debris, and mixed natural soils. The cake, or soils contaminated
with cake, was found primarily in an area of approximately 27,400
square feet on the north side of the site in the same general area of
the buried drums. The cake waste is up to 6 feet thick, and has a
volume of roughly 8,500 cubic yards, including the associated over-
burden which averages 1 foot in thickness. Underlying all of the fill

material, including the cake, is a stratum of red-brown clay which

forms an aquiclude across the site. Bedrock was encountered at a

depth of approximate]y{éo feet -
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Ground water was encountered generally Tess than 5 feet below the
ground surface. The water table slopes towards the east and north-
east, following both the ground surface and the surface of the
aquiclude. The permeability of the saturated zone above the aquiclude
is 1.69 x 107° cm/sec as measured by field permeability tests.
Permeability of the aquiclude, measured by Jaboratory permeability
tests, averages 6 X 10'8 cm/sec. Ground-water movement across the

site is, therefore, slow and restricted in this upper saturated zone.
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O0f the 27 soil samples chemically analyzed, seven samples showed
detectable Tlevels of BHC contamination. One of the samples which
indicated contamination was from the south side of the site and the
rest were from the north side of the site where the cake and buried
drums are located. The maximum Tevel of contamination in the ground
water was 140 parts per billion (ppb) g-BHC, with all other analyses
indicating at or below 18 ppb BHC. Chemical analyses of ground-water
samples for other priority pollutants indicated concentrations
generally below the Timits of detection. The results of the analysis
for heavy metals were also below the limits of detection except for
trace concentrations of copper, lead, mercury, nickel, and silver.

Zinc had the highest concentration at 22.7 ppb.

Further study planned at the Gibson Site by 0lin includes a field
exploration program to investigate the contents of the buried drums.
Although planning 1is underway, no specific start date has been

established.
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II INTRODUCTION AND BACKGROUND

A. General Background

This report presents the results of Harding Lawson Associates’
(HLA) investigation of the Gibson Site (also referred to as the Pine
and Tuscarora Site) at the intersection of Niagara Falls Boulevard and
Tuscarora Road in Niagara Falls, New York, for O0lin Corporation
(01in). HLA has performed the work under 0lin's Contract

No. C5-NF-0000-02216 dated April 30, 1985.

The overall objective of this investigation is to assess the type
and degree of contamination from previous disposal of waste at the
site and, thereby, provide a data base which 01in can use for planning

site remediation activities. Specific objectives include:

° Detecting/locating any buried metal, i.e. drums, including
buried pipelines, to identify areas to avoid during the
boring program.

° Conducting an on-site boring program to collect soil samples
for physical and chemical analyses, to visually note the
presence and locations of any buried waste materials, to
help determine what wastes are buried on site, and to
characterize natural soil types, underlying strata, depth to
bedrock and other geologic characteristics of the site.

) Conducting an on-site ground-water monitoring program
including installation of seven wells, collection of ground-
water samples for chemical analysis, and measurement of
ground-water elevation and gradient, and creek elevation.
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® Performing a site analytical protocol to analyze soil and
ground-water samples to chemically characterize type and
extent of waste, and soil and ground-water contamination.

The work for this investigation has been performed in conformance
with the work plan developed by 01in and the State of New York,
Department of Law (NYDOL). A copy of the work plan is presented in

Appendix A.

The metal detection survey, soil boring program, installation of
the ground-water monitoring wells, and chemical analyses of the soil
samples were completed in May, June, and July 1985. The ground-water
monitoring program was conducted over the following twelve months.
The program involved collection of water samples for chemical analysis
and measurement of water levels at each monitoring well. The water
samples for chemical analysis were collected monthly for the first
four months and quarterly thereafter. The monitoring well water
Jevels were measured monthly. The last ground-water sampling and

water elevation measurements were completed in June 1986.

The Gibson Site, approximately four acres in size, is located
along the dividing 1ine between the city of Niagara Falls and the Town
of Niagara. The site is bounded by Niagara Falls Boulevard (formerly

Pine Avenue) on the south, on the west by Tuscarora Road, and on the
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east and north by a bend of Cayuga Creek. Plate 1 presents a vicinity
map showing the Tocation of the site and Plate 2 presents a site

survey by Wendel Engineers P.C.

B. Site History

According to documents supplied by 0lin, the eastern portion of
the Gibson Site was originally Tow lying marsh lands. Later, the site
was filled to existing grade with various materials, including
building demolition debris, chemical wastes, and soil. The disposal
of 0lin chemical waste reportedly took place in 1957. 0lin wastes
that were disposed of at the Gibson Site were reported to be in the
form of approximately 403 buried drums (90 tons est.) of hexachloro-
benzene (HCB), and 101 truck loads (100 tons est.) of hexachlorocyclo-
hexane (benzenehexachloride or BHC) cake primarily of the o and 8

isomers.*

Both HCB and BHC are considered to be toxic and both have a low

solubility in water. In 1981, chemical analyses were performed for

* The manufacturing process for BHC produces a mixture of isomeric
forms, predominately «, 8, and v. Later process steps further
increase the level of the more potent y jsomer a residual of the
other forms, predominately « and g. This residual is termed "a-8
cake". 01in did not manufacture the 99+ percent v - BHC product

called Lindane.
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the New York State Department of Environmental Conservation (NYDEC) on
samples of soil from the site, and sediment and water samples from the
adjacent Cayuga Creek. These tests indicated levels of contamination
up to 7.7 percent by weight of BHC in some soil samples. Analyses of
creek water and sediment samples did not indicate the presence of

related contaminants.

C. O0lin Litigation

In December 1983, the NYDOL brought suit against 0lin and the
Gibson Site property owners (New York vs. 01in, et.al. CIV 83-1400) to
have the site investigated and remediated. In March 1985, the State
of New York and Olin mutually agreed to a stipulation which provides

for a site specific study and appropriate remedial action.

D. Four Phase Investigative Program

In May 1985, 01in contracted Harding Lawson Associates (HLA) to
perform a Remedial Investigation (RI) of the Gibson Site in accordance
with the agreed upon work plan between 0lin and NYDOL. A copy of the
work plan is presented in Appendix A. The investigation consisted of
the following four phases, each developed to provide specific data on
the types and extent of contamination for use by 0lin in developing

remediation plans.



Harding Lawson Associates

Phase 1 Metal Detection - To confirm, from the ground surface,
the location of underground utilities and to Tocate
areas where drums were possibly buried so that they
could be avoided during the soil boring program.

Phase 2 Soil Borings - To define geologic conditions across the
site, delineate the lateral and vertical extent of the
waste, and collect samples for chemical analysis.

Phase 3 Ground Water - To collect ground-water samples for
chemical analysis, and determine ground-water levels,
gradients and flow rates. Also to monitor creek
elevation and its relationship to ground water.

Phase 4 Ground-Water Sampling - Sampling and analysis of ground
water monthly for four months then quarterly for the

balance of the study period to evaluate seasonal
effects on the chemistry and hydrology of the site.

The remaining sectons of this report describe in detail the
phases of the investigation and present the findings based on the

interpretation of the data and information collected.
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II1 ENVIRONMENTAL SETTING

A. Site Topography

The present-day topography is relatively flat with approximately
4 feet of relief across the site. The site gently slopes toward the
northeast and Cayuga Creek. Plate 3 presents a topographic map
showing ground-surface elevation contours. This topographic informa-
tion was developed by Wendel Engineers P.C., Buffalo, New York, and is
referenced to National Geodetic Survey, Mean Sea Level (MSL) Datum.

Wendel Engineers' complete site survey is presented on Plate 2.

B. Regional Geology

The uppermost bedrock unit at the site is Lockport dolomite,
which in turn is underiain by an alternating sequence of shales,
limestones, and sandstones. The Lockport dolomite is approximately
150 feet thick and forms a resistant gently-dipping surface. Locally,
this bedrock is overlain by relatively thin (5 to 25 feet thick)
unconsolidated glacial deposits which range in texture from gravel to

clay depending upon location.

C. Regional Hydrogeology

The two primary zones of potable ground water in the Niagara
Falls area are the surficial glacial deposits and the underlying

Lockport dolomite. Of these, the greater volume is yielded by the
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Lockport dolomite. Ground water occurs along vertical and horizontal
fractures in the dolomite. At the Gibson Site the Lockport dolomite

is 23 to 26 feet below existing grade.

Where unconsolidated sands and gravels overlie the Lockport
dolomite they contain and transmit ground water. Generally, the
unconsolidated aquifer is limited in areal extent due to the variable
nature of the surficial materials. Where permeable sands and gravels
are in direct contact with the dolomite, they enhance recharge of the
dolomite. Where poorly permeable formations such as clay and siit
overlie the dolomite, the rate of ground-water movement to the

underlying dolomite is reduced by several orders of magnitude.

The Niagara Falls area lies within the Niagara River drainage
basin. Several tributaries, including Cayuga Creek which borders the
Gibson Site on the north and east, feed into the Niagara River which

is approximately one mile downstream from the site.

D. Adjacent Land Use

The Gibson Site, shown on Plates 1 and 2, is located in a
commercial/residential area of Niagara County. The site is bounded by
Tuscarora Road on the west, Niagara Falls Boulevard on the south, and
Cayuga Creek on the north and east. Small commercial businesses are

located along Niagara Falls Boulevard, which is the more heavily

10
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traveled of the two streets. Single family residences border
Tuscarora Road. The site itself consists of two adjacent parcels of
land. An 80-foot-wide right-of-way (ROW) owned by Niagara Mohawk
Power Corporation divides the site roughly in half. A private home on
approximately one acre of land is Jocated north of the ROW. The land-
owners on the south side do not live on-site but operate a used car

business there.

11
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IV FIELD ACTIVITIES

A. Metal Detection Survey

Prior to drilling on the Gibson Site, a metal detection survey
was conducted in May 1985. The objective of the survey was to locate
buried metal within the study area and to jdentify the underground

utilities so that drilling operations could avoid these areas.

The instrument used for the buried metal detection survey was a
Fisher M-Scope, Model TW-5 metal detector. This instrument senses
buried metal by the transmission of a radio field, and detects field
distortions caused by the presence of buried metal. This instrument
does not indicate exact size or depth of the objects. Areas of buried
metal delineated by this survey (shown on Plate 5) were avoided during

the subsequent drilling phase.

A 50-foot by 50-foot control grid was staked by Wendel Engineers
for performing the metal detection survey and subsequent soil
borings. The grid system was oriented parallel to the Niagara Mohawk
Power Corporation ROW as shown on Plate 4. Coordinates in the north-
south direction were given Tletter designations A through H, and
coordinates in the east-west direction were numbered one through
seven. Traverses (sweeps approximately 3.5 feet wide) were made side

by side in the east-west direction within the grid system. To assure

12
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complete coverage within the grid, stringlines were staked three feet
apart to define each traverse boundry. Areas that indicated a pre-
sence of metal were traversed several times to define the general
shape and extent of the buried metal. These areas were then marked on
the ground with spray paint and located on the site plan with respect
to the control grid. In this manner, large areas of buried metal
could be distinguished from point sources (single objects) and
pipelines. Pipeline locations were verified by traverses perpen-

dicular to the pipeline alignment.

Plate 5 shows the areas where buried metal was detected. The
largest area, approximately 2600 square feet, was detected 1in the
northeastern portion of the site. It is probable that this is the
primary location of the reported 403 buried drums. Other smaller
areas containing buried metal were also identified on the northern
portion of the site. Eight of these areas are located roughly north
of the primary location and could represent individual drums, groups
of a few drums, or unrelated scrap metal. The remaining three areas
jdentified on the north side of the site do not appear to have any

connection to the primary location.
On the southern portion of the site, 28 areas of buried metal

were identified ranging in size from apparent single objects to a

ground surface area of 400 square feet. Based on existing site plans,

13
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the larger areas identified are either underground utilities or part
of the now abandoned septic system for the buildings. Many of the
buried metal objects identified south of the Niagara Mohawk Power
Corporation ROW are most likely miscellaneous automobile parts from

past land use as a retail car and parts lot.

B. Soil Borings

The soil boring' program was designed with the following

objectives:

° To visually identify the presence of the buried waste and
assess its areal and vertical distribution on site.

) To visually characterize buried wastes and all soil types.

. To initially screen samples for organic content using an
organic vapor monitor (OVM).

° To collect samples of the soil and waste for analysis.

. To define the subsurface soil stratigraphy across the site.

A total of 48 borings were drilled at the site at the locations
shown on Plate 4. Logs of the borings are presented in Appendix B.
Initially, four deep borings were drilled to bedrock (Borings D1, ET,
H3 and H7) to define the general subsurface soil stratigraphy across
the site. The remaining 44 borings were drilled to the clay aquiclude
jdentified by the deep borings. General coverage was accomplished by

drilling on the 50-foot by 50-foot grid system, across the entire

14
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site except for the exclusion areas. Borings were drilled slightly
off the grid coordinates where necessary to avoid buried metal or hard
construction debris. The X and Y series borings were drilled to
define the margins and thickness of the waste along the northern
boundary of the Niagara Mohawk Power Corporation ROW. Table 1 pre-
sents a summary of boring numbers, termination depths, etc. for the

borings.

The borings were drilled by Buffalo Drilling Company using a
Mobile B-47 Rig and hollow-stem augering methods. Continuous samples
were taken with a split-spoon sampler one foot into native soil where
waste was encountered, or one foot into the aquiclude in areas where
no waste was encountered. The four deep borings to bedrock were also

continuously sampled using a split-spoon sampier.

A1l split-spoon samples were visually inspected, classified and
logged in the field by a geologist. Samples were then sealed in clean
glass jars with Teflon-lined 1lids, and labeled with boring Tlocation
and depth of sample. The sampler was decontaminated after each
sampling following decontamination procedures outlined 1in the work
plan. A Shelby tube sampler was used to collect the six selected
samples for laboratory permeability testing. The Shelby tube samples
were sealed with wax on both ends, labeled as to boring location and

sample depth, and shipped to the HLA Houston laboratory for testing.

15
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A1l split-spoon sample containers were sealed with evidence tape, and
all samples were handled following chain-of-custody procedures out-
lined in the work plan. During shipment and storage the samples were

maintained at 4°C using coolers with ice packs.

At the completion of each boring, a bentonite seal (approximately
1-foot-thick) was placed in the bottom of each borehole. The borehole
was then backfilled with the drill cuttings to a depth of two feet
below grade, sealed with cement-bentonite grout to about 6 inches
below the ground surface, and then packed with clean sand fili.
Excess cuttings were drummed and retained on-site for later disposal
by 0lin (at a permitted hazardous waste disposal facility) after the
completion of the required chemical analyses. The deep borings to
bedrock (Borings D1, E1, H3 and H7) were grouted from the bottom up
with a cement-bentonite grout using a tremie pipe. The upper 6 inches

was packed with clean sand £i11 similarly as the other borings.

Geologic cross-sections of the site, as shown on Plates 6
through 9, were constructed from the boring logs. Most of the site is
covered with a top layer of fill material which varies in composition
from reworked natural sand, silt, and clay to waste material con-

sisting of flyash, 1lime grit, and the BHC cake. "Cake", as used here,

is defined as the concentrated waste, generally a loose light-gray or

_white powder. The fill layer ranges in thickness from "not-present”

16
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in four borings to 9 feet of flyash in Boring Yl. The BHC cake

material appears only in borings north of the Niagara Mohawk Power

~99399333j°n ROW and is often found mixed with the other fill

material. . The cake is thickest in the northeast portion of the site

and thins towards the west. An isopach map showing the approximate

thickness of the cake material is presented on Plate 10.

Below the fill material are silt and clay strata. The most
jmportant of these 1is a stiff red-brown clay (Unified Soil
Classification Symbol CH) which comprises the aquiclude. Plate 11 1is
a contour map showing the elevation of the top of the aguiclude. The
clay is continuous as depicted by the Subsurface Profiles shown on

Plates 6 through 9.

Isolated sand and silty sand pockets up to 1.8 feet in thickness
were identified in the borings, but there are no continuous sand or
sand/gravel layers traceable between the borings. Four of the borings
(corner borings) were drilled to bedrock, which appears to be rela-
tively flat-lying throughout the site (rock surface elevation is bet-

ween 548 and 551 feet, MSL).

C. Ground-Water Monitoring Wells

At the completion of the soil boring phase, seven locations were
chosen for installation of ground-water monitoring wells. The loca-

tions of the monitoring wells are shown on Plate 4. Preliminary

17



Harding Lawson Associates

ground-water level data from the soil borings indicated a hydraulic
gradient generally from the west toward the east and northeast.
Therefore, two monitoring wells (MWl and MW2) were located on the
upgradient (west) side of the site. Four wells (MW3, MW4, MW5, and
MW6) were located on the downgradient (east) side. Well MW7 is

located on the margin of the cake waste on the north side.

The location and depth of each well was determined by 0lin's on-site
representative in conjunction with NYDOL and NYDEC representatives.
Accessibility and the presence of buried metal affected the final

Jocation of each monitoring well.

The objectives of the ground-water phase of the investigation
were:

) to determine ground-water elevations, gradients  and
velocity, and their seasonal trends, and;

) to collect ground-water samples for chemical analysis to
characterize ambient ground-water quality and assess any
effect of buried waste on the ambient ground-water quality.

18
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The monitoring wells were installed as outlined in the work plan
by advancing a 10-inch holiow-stem auger no more than one foot into
the red-brown clay aquiclude. The well was completed by placing a
five-foot long, two-inch-diameter stainless steel well-screen
(0.010-inch openings) in the borehole and attaching a 2-inch-diameter
galvanized steel riser pipe to approximately 2 feet above grade. The
annular space was backfilled with clean sand to just above the top of
the well-screen. A one-foot-thick bentonite seal was placed on top of
the sand pack and the remainder of the annulus was grouted with
cement-bentonite grout to preclude any surface water from entering the
well. A 4-inch-diameter protective steel pipe with a locking cap was
cemented in place over the riser pipe. At monitoring wells MWl and
MW3, at-grade protective steel boxes were cemented in place at the
request of the Tandowner. Details of each well are shown adjacent to
the boring log for that well (Appendix B) and typical monitoring well

details are shown on Plate 12.

Each well was developed as outlined in the work plan. Initially,
the monitoring wells were developed using compressed air; however, the
recharge to four of the wells (MW3, MW4, MW5, and MW6) was soO slow
that these wells had to be bailed by hand to evacuate enough ground
water for proper development. MKWl and MW2 were developed entirely by

compressed air and MW7 was dry at the time of installation. After

19
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removal of three well volumes of water, bailing continued until water
was visually observed to be silt free. Additional bailing was con-
ducted until three consecutive similar conductivity readings were
obtained in a three minute period, indicating sufficient development.
Development water flushed from the wells was drummed and retained
on-site for later disposal by O0lin at a permitted hazardous waste

disposal facility.

Water levels in the wells were measured monthly for one year
using a calibrated electrical probe Tlowered down the well. In
addition, the water surface elevation of Cayuga Creek was measured at
Niagara Falls Boulevard and Porter Road. Table 2 presents the ground-
water level and creek elevation data collected from July 1985 through
June 1986. Hydrographs depicting seasonal flucuations for MKW-1
through MW-7 are presented on Plate 13. Plate 14 presents hydrographs

for Cayuga Creek at Niagara Falls Boulevard and Porter Road.

Samples for chemical analysis were collected by hand-bailing
using procedures outlined in the work plan to assure that a minimum
amount of air contacted the samples and to prevent cCross-
contamination. Prior to sampling, all wells were flushed by removing
three times the volume of the well casing, or once to dryness where

recharge was slow. The water samples were decanted into glass

20
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containers with Teflon-lined 1ids. The water samples were stored and
maintained at 4°C during shipment to the analytical laboratory. All
chain-of-custody, handling and transportation procedures outlined in

the work plan (Appendix A) were followed.

Field permeability tests were conducted on wells MWl and MW5 on
August 22, 1985, and on wells MW3 and MW6 on September 27, 1985,
during scheduled visits to the site to collect water samples and
measure water levels. The results of these tests are presented in
Table 3. The measured permeability of the zone of ground-water flow

5 cm/sec, or less. The tests were

above the aquiclude was 1.7 x 107
conducted by pumping the wells until dry and measuring the recovery of
the water level in the well. Field practice and data analysis
followed "Pumping Test Analyses for Low Yield Formations," by

David S. Schafer in The Johnson Driller's Journal, November/December

1980, Vol. 52, No. 6. Laboratory permeability tests were performed on
six undisturbed (Shelby tube) samples of the aquiclude as discussed in

Section V.A.

Sufficient data has been collected between July 1985 and
June 1986 to characterize the hydrogeologic regime at the site.
Plates 15 through 27 present water table elevation contour maps for
the site from July 1985 to June 1986. The water levels in the

monitoring wells generally declined from July through September 1985.

21
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Over the same period, Cayuga Creek was also low. This tracks the
general trend during the hot summer months when evapotranspiration
occurs at a greater rate resulting in a lower net recharge. From
September 1985 through April 1986, water Tlevels 1in all of the
monitoring wells increased by 1.5 feet (MW3 and MW6) to 3 feet (MW1).
In general, water Tlevels in the monitoring wells rose rapidly from
September through December 1985 when evapotranspiration is typically
less, resulting in greater net recharge to the subsurface. Cayuga
Creek similarly rose over the same period (see Plate 14). A small
decrease in water levels in the monitoring wells occurred during
February 1986 which was probably caused by a thick frost Tayer at the
ground surface that reduced recharge to the subsurface. Snow melt in
March and April combined with other precipitation, maintained the high
water levels. From April through June 1986, increased evapotranspira-

tion again produced a decline in the water table elevation.

The change in water table elevation across the site ranges between

6 to 6.5 feet. This gradient slopes downward towards the northeast

and east (Cayuga Creek) and parallels and correlates with the relief

PE————e

of the underlying clay aquiclude surface. The water table gradient is

observed to increase adjacent to Cayuga Creek.

22
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The ground water is perched on the aquiclude, i.e., water seepage
downward to the Lockport dolomite is blocked by the underlying red-

brown clay aquiclude. Ground water, therefore, moves downgradient

toward Cayuga Creek and enters the creek along seepage zones in the

R

e st ST

bank. During runoff evenis when Cayuga Creek r1ses, some water 11ke1y

i

migrates into the seepage zone above the aquiclude. However, runoff

events are normally of short duration and have only temporary impact

on ground-water gradients.

D. Air Sampling

Six ambient air samples were collected for analysis of airborne
BHC and HCB particulates during the boring program in accordance with
the State approved Health and Safety Plan for the investigation. A
copy of the Health and Safety Plan is presented in Appendix C. One
sample set (one upwind and one downwind sample) were collected on
June 22, 1985 prior to any drilling. Two other sample sets were also
collected upwind and downwind on July 2 and July 10, during driiling.
Table 5 shows the time intervals over which the samples were
collected. An MSA Model 5 portable vacuum pump attached to a 0.45
micron glass fiber filter was used to collect the samples. Ambient

air was drawn, at a flow rate of 2 liters/minute, through the column.
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On each day that the samples were collected (with the exception
of the first day) one pump was set up on the upwind side of the site
and another on the downwind side. On the first day, only one pump was
available so downwind sampling took place immediately after upwind
sampling. In this manner, any pollutants which originated off site,
measured upwind, can be differentiated from those originating on site
(downwind minus upwind). For each sample a blank column (one through
which no air had been pumped) was analyzed for BHC and HCB. The
results of the chemical analysis are discussed in the following

section on Laboratory Analyses.

At the completion of each sampling, the glass fiber filter
canister was removed, immediately capped, and labeled with site-
specific information including sample designation, location (upwind/
downwind), time, and date. A1l chain-of-custody and shipping

procedures were followed in accordance with the work plan.
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V. LABORATORY ANALYSES

Laboratory analyses of samples from the Gibson Site consisted of
permeability testing of the clay aquiclude material and chemical
analysis of the air, soil, and ground-water samples. The permeability
testing was performed by HLA in its Houston Laboratory and the
chemical analyses were performed by 0'Brien & Gere in their Taboratory
facilities in Syracuse, New York. All samples were handled and
transported to the Tlaboratories in accordance with the chain-of-
custody procedures in the work plan and Department of Transportation
shipping procedures. The following report sections describe the

testing and present the results of analyses.

A. Laboratory Soil Permeability

Six Shelby tube soil samples were taken from the red-brown clay
aquiclude, and shipped to HLA's Houston, Texas, laboratory for per-
meability testing. Laboratory permeability tests were performed on
each sample in accordance with Appendix VII of the U.S. Army Corps of
Engineers Manual EM 1110-2-1906, 30 November, 1970, Laboratory Soils
Testing. The measured permeabilities are presented in Table 4. The
average permeability for the six samples was 6 X 10'8 cm/sec. This
value verifies the relatively impermeable nature of the red-brown clay

aquiclude.
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B. Chemical Analysis - Air Samples

The glass fiber filters (air particulate samples) from the air
sampling program were analyzed for BHC and HCB using gas
chromatography. The test method used is described in Appendix D. The
samples were prepared for testing in a clean laboratory and samples
were extracted from the filter according to NIOSH Method S-290 dated
April, 1977. Sample volume was reduced by distillation and then
analyzed using gas chromatography with electron capture. The results
of the chemical analysis of the air samples are presented on Table 5.
No detectable levels of BHC and HCB were found in the air samples

collected.

C. Chemical Analysis - Soil Samples

At the time of sample collection, all samples were characterized
visually and screened with an organic vapor monitor (HNU Model PI

101). This information was used as the basis for selection of

21 initial samples for chemical analysis.

Representatives from NYDEC, NYDOL, 01in, O'Brien & Gere, and HLA,
met on July 19, 1985, at 0'Brien & Gere's office in Syracuse, New
York, to split the samples selected for analysis. Of the 21 samples
initially chosen, 10 were tested for the priorty pollutants 1list

(Appendix 6 of the work plan) and 11 were tested for BHC and HCB
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only. An additional 8 sampies (6 from the original 21 samples and 2
substitute samples) were later analyzed for the priority pollutants
list for a total of 18 priority pollutants and 5 BHC/HCB only
analyses. Still later, an additional four samples from borings within
the Niagara Mohawk Power Corporation ROW were analyzed for BHC and
HCB: bringing the total number of soil samples analyzed to 18 priority
pollutant and 9 BHC/HCB only analyses. A1l samples analyzed and the
test results are listed in Table 6. The testing for purgeable, base/
neutral, pesticide, and acid priority pollutants followed the
July, 1985, version of the USEPA Contract Laboratory Program (CLP)
protocols.  Testing for mercury (Hg) followed Method 7471 and
formaldehyde followed NIOSH Method P & CAMI25 described in Appendix D.

0f the 27 samples analyzed, seven [C3 (2'-4'), X1 (2'-4'), MW4A
(8'-10'), A4 (2'-4'), C3 (2'-4'B), C3 (4'-6'), and Y3 (0-2'B)l]
contained detectable amounts of BHC isomers. It should be noted that
sample MW4A (8'-10') contained only alpha BHC, and samples
c3 (2'-4' B) and Y3 (0-2'B) contained only beta BHC, and that the
measured concentrations were barely above the detection limits. The
high concentration of BHC found in sample A4 (2'-4') is as expected,
since this sample was visually determined to be exclusively cake

material.
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D. Chemical Analysis - Water Samples

Ground-water samples for chemical analysis were collected during
the months of August through November, 1985 and February, May, and
June 1986. The samples were analyzed for BHC and HCB, formaldehyde,
and mercury. In addition, the October and November samples were
analyzed for a full 1list of priority pollutants and heavy metals.

Table 7 and Appendix E present the results of the chemical analyses.

Upon receipt of the water samples at 0'Brien and Gere's
laboratory, all samples except those analyzed for volatile organic

compounds, were filtered in accordance with the work plan to remove

any suspended solids and, properly preserved. All samples were tested
within the 1limits of the holding times 1listed in 44 CFR 43260.
Analyses were performed using the July, 1985, version of the USEPA
Contract Laboratory Program (CLP) protocals. Testing for mercury (Hg)
and formaldehyde followed Method 7470 and NIOSH Method P & CAMI125,

respectively, described in Appendix D.
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VI ANALYSIS OF DATA

A. Site Soils

The study area is covered with a layer of material characterized
as fill. This fill material consists of cake waste (suspected
BHC/HCB), flyash, 1ime grit, or Toose, mixed natural silt, clay, sand,
and gravel. Outside of the area where cake was encountered, no soil
contamination was found except at Boring X1, which showed high'concen—

trations of BHC within the fill material.

The cake material is found leyvqprth of the Niagara Mohawk Power
Corporation ROW, where it was orféina]]y reported to have been
dumped. The cake has a maximum thickness of 6 feet at its eastern
extent, thinning towards the west. Plate 10 presenis an isopach map
depicting the thickness of the cake. For safety reasons, the area
where the metal detection survey indicated the Tikelihood of buried
drums was not drilled; therefore, the presence or thickness of cake is

estimated to be approximately the thickness of the surrounding cake.

The cake is covered by a layer of fil1 soil (overburden) approximately

ﬁl;fggizihick.?%A preliminary volume of the cake waste was computed
based on the isopach map of waste thickness presented on Plate 10.
Based on planimetric map measurements and observed thickness, there is
approximately 5,000 cubic yards of cake waste, and 3,500 cubic yards

of overburden covering the cake waste.
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B. Ground Water

As indicated by the boring program, the primary geologic control
of ground-water movement is a red-brown natural clay layer which
appears to be undisturbed and continuous across the site forming an
aquiclude to the vertical movement of water. This aquiclude is pre-
sent below all of the fill or waste found at the site. The depth of
the aquiclude ranges from 0.5 to 12 ft. (Table I), with an average

depth of 6 feet.

The ground-water monitoring program concentrated on the uppermost
ground-water flow zone from the ground surface down to the aquiclude.
Ground-water data shows that the flow direction in this uppermost flow
zone is towards the northeast and east. From the water table eleva-
tion contour maps, a relatively uniform water gradient occurs that
increases in the vicinity of the Cayuga Creek bank. The gradients
away from the creek bank are slightly affected by seasonal
variations. The fluctuation of water levels with season 1in the
monitoring wells occurs uniformly, maintaining a constant gradient.

Near the creek bank, gradients are normally strong toward Cayuga Creek.

The field permeability tests within this upper flow zone indicate

5

low permeability values (less than 1.7 x 107~ cm/sec). Three of the

four tests (MW1, MW3 and MW5) had water level recovery rates too slow
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for analysis with even "low yield methods." The water Tevel recovery
in Well MW6 was sufficiently rapid to be analyzed. The calculated
transmissivity is 2.15 gallons per day per foot of formation and the
corresponding permeability value is 1.69 X 10'5 cm/sec. Values for
the other wells were far less. The MW6 permeability value can be
considered as a maximum for the site. Well MW7, which was pumped dry
during development in July 1985, showed no recovery and remained dry

until January 1986. Sihce January, MW7 has had a water level.

Monthly ground-water flow velocities across the site and in the
vicinity of the Cayuga Creek bank on the east side of the site are
presented in Table 8. Average flow velocities calculated are

-6 -6

1.9 x 10 cm/sec, respectively. These

cm/sec and 8.6 x 10
velocities were calculated using the observed water gradients, a

hydraulic conductivity of 1.7 X 10"5 cm/sec, and an‘gffgggg_gggg§i§x

e

o

of 25 percent for the soils. /j%yy&£Cﬁm/ | phoR
~of 25 percent for the soils ) ‘,

Chemical analysis of the ground water shows the BHC-1isomers
(a, B, 6, y) to be present at detectable limits, with g8-BHC showing
the highest concentrations. A maximum concentration of 140 ppb 8-BHC
was reported in MW2 for the August 1985 sampling (see Table 7).
Subsequent samplings show that the concentration dropped to values
less than 0.1 ppb g-BHC at the same well. Of the other priority

pollutants analyzed, most were below the Tlimits of detection.
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Trichloroethene and t-1, 2-Dichloroethene are exceptions to this with
measured concentrations in MW4 of 4 ppb and 5 ppb, respectively, for
the October sampling. Formaldehyde was initially detected in all of

the wells and dropped below detection 1imits in subsequent analyses.

Chemical analysis of the ground water for heavy metals show most
concentration levels below the 1limits of detection. Exceptions to
this include zinc and to a lessor degree copper, lead, mercury, nickel
and silver. Zinc concentrations ranged from a Tow of 0.22 ppm at MW3

in October to 22.7 ppm at MW4 in November.

A seasonal variation in  ground-water concentrations of
BHC-isomers is apparent. Without exception, the concentrations of
BHC-isomers decreased from the initial sampling and analysis in August
1985 to the sampling in June 1986. These decreases generally resulted
in the reduction in BHC-isomer concentrations by one order of
magnitude. MW2 and MW5 showed greater reductions. The concentrations
of mercury and formaldehyde detected in the ground water generally

followed this same seasonal trend.
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VII CONCLUSIONS

A. Metal Detection Survey

One large area of approximately 2,600 square feet was jdentified
on the north side of the site (north of the powerline ROW). This is
probably the Tlocation of the majority of the reported 403 buried
drums. Several other smaller areas were identified on the north side
of the site which could represent either individual drums or groups of
a few drums, or other buried metal debris. Several areas were identi-
fied on the south side of the site. The larger areas are identified
as either underground utilities or part of the abandoned septic system
associated with the buildings located there. The smaller areas are

more 1ikely buried metal debris from the used car operatioh.

B. Soil Boring Program

The borings disclosed five types of fill material on the site:
cake waste, flyash, lime grit, construction rubble and mixed natural
soils. Of these fill materials, the a-8 BHC cake is considered the

primary material of concern and was found only north of the powerline
oniy_

ROW, concentrated in the northeast portion of the site. This is the
same general area where the 403 drums of HCB are reported to have been

buried. The cake, or soils contaminated with cake, was found
primarily in an area of approximately 27,400 square feet. It varies

in thickness from O to 6 feet, and has a volume of roughly 8,500 cubic
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yards, including the associated overburden which averages 1 foot in
thickness. Underlying all of the fill material, including the cake,
is a stratum of red-brown clay which forms an aquiclude across the
site. This aquiclude was generally encountered at a depth of about

6 feet. It is considered to be continuous over the entire site and

slopes toward Cayuga Creek, directing ground-water flow. Bedrock was

encountered at a depth of approximately 25 feet.é
/ . ,/
\\\/

C. Ground-Water Levels

Ground water was encountered generally less than 5 feet below the
ground surface. The water table slopes toward the east and northeast,
following both the ground surface and the surface of the aquiclude.
This water table is perched on the aquiclude in the site vicinity.

The perched aguifer is local and isolated to the study area.

The 1lateral permeability of the saturated zone above the
aquiclude is 1.69 x 10'5 cm/sec. The vertical permeability of the
aquiclude, measured by the laboratory permeability tests, averages
6 x 10'8 cm/sec. Ground-water movement across the site is, there-
fore, slow and restricted with a calculated average velocity of
1.9 x 1076 cm/sec across the site increasing to 8.6 X 107° cm/sec

in the vicinity of Cayuga Creek on the east side of the site.
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D. Air Samples

Three sets of air samples were obtained during drilling as part
of the Health and Safety Plan. These samples were chemically analyzed
for BHC and HCB, and no detectable levels of these pollutants were
found in any of the air samples. The results of the organic vapor
monitoring done in the work area during drilling indicate organic
vapor levels generally less than 2 ppm (referenced to benzene).
Slightly higher readings, up to 6 ppm, were measured in the area of

Boring H3.

E. Soil Samples

0Of the 27 soil samples chemically analyzed, 16 were from the
north side of the site and 11 were from the south side. Only 7
samples showed detectable Jevels of contamination (three of these
samples were from the same boring). Contamination consisted solely of
BHC. Only one of the samples which indicated contamination was from
the south side of the site (Sample MW4A 8' to 10') and it had only a
trace level (barely over detectable 1imits); the rest being from the
north side of the site where the cake was encountered. Five of the
27 soil samples analyzed indicated detectable levels of formaldehyde,
but in no distinct pattern of occurrence. The formaldehyde concen-
trations are questionable considering that jt is easily biodegraded

and subsequently has a short 1ife in the environment.
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F. Ground-Water Samples

Chemical analysis of the ground water shows BHC to be present at
a maximum concentration of 140 ppb in MW2 (August Sampling) located
upgradient adjacent to the motel. Subsequent samplings shows this
concentration to drop below 0.1 ppb. BHC concentrations in the
remaining wells were much Tess. BHC concentrations were found to
decrease from their higher initial levels. Of the remaining priority
pollutants analyzed, most were below the Tlimits of detection.
Formaldehyde was initially detected in all of the wells and dropped
below detection 1limits 1in subsequent samplings. Heavy metal
concentrations were generally below the 1imits of detection with the
exception of zinc and to lessor degrees copper, lead, mercury, nickel,

and silver.
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TABLE 1. SUMMARY OF SOIL BORING DATA

Thickness of Intervals Chosen
Surface (1) Depth of Depth of Aquiclude If for Chemical

Boring Elevation Boring Aquiclude Penetrated Analysis Material Indication (2)
(feet) (feet) (feet) (feet) (feet) Description of Contamination
A4 570.0 7.0 5.5 - 2-4 “cake" Yes
B2 571.0 10.0 6.0 - 4-6 Black Fill 3 No
B3 570.8 8.0 7.0 - 4-6 “.Black Fill _ No
B4 570.8 7.0 7.0 - - -
B5A 570.7 12.0 9.0 - - -
Cl 571.8 7.0 4.5 - - -
c2 572.2 10.0 8.5 - - -
c3 571.9 6.2 6.2+ - 0-2 "cake" Yes
2-4 “cake" Yes
4-6 ucakeu Yes
C4 571.3 10.0 8.5 - - -
D1 573.5 25.6 6.0 4.0 - -
D2 572.1 6.0 5.0 - - -
D3 572.5 10.0 10.0+ - - -

(1) Referenced to Mean Sea Level (MSL)
(2) Based on results of the analytical testing
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TABLE 1. SUMMARY OF SOIL BORING DATA (cont)
Thickness of Intervals Chosen
Surface (1) Depth of Depth of Aquiclude If for Chemical
Boring Elevation Boring Aquiclude Penetrated Analysis Material Indication
(feet) (feet) (feet) (feet) (feet) Description of Contamination

D4 572.5 10.0 8.0 - 6-8 Clayey Silt No
D5 572.2 10.0 8.0 - 4-6 Flyash No

E1 574.0 22.75 6.0 14.0 - -
E2 574.1 8.0 6.5 - 4-6 Clayey Sil1t/Silty Sand No
- 6-8 Clay Aquiclude No

E3 572.9 5.5 4.5 - - -
E4 572.3 5.5 4.0 - 0-2 Sandy Silt No
ES 572.5 14.0 12.0 1.5 0-2 Silty Sand No
2-4 Silty Sand No
6-8 Clayey Silt No
E6 572.0 7.5 6.0 - 2-4 Clay Fill No

F2 574.2 8.0 5.5 - - -

F3 573.6 7.4 5.0 - - -
F4 573.2 7.0 6.0 - 6-7 Clay Aquiclude No

(1) Referenced to Mean Sea Level (MSL)
(2) Based on results of the analytical testing

(2)
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Thickness of Intervals Chosen

) Surface (1) Depth of Depth of Aquiclude If for Chemical ] ) )
Boring Elevation Boring Aquiclude Penetrated Analysis Material Indication
(feet) (feet) (feet) (feet) (feet) Description of Contamination(2)
F5 572.7 7.6 5.0 - - -
F6 572.4 6.0 2.0 - - -
F7 572.2 12.0 11.0 - 6-8 Silty Clay No
G2 574.2 8.0 5.5 - - -
G3 573.8 8.0 6.0 - - -
G4 573.5 7.5 6.0 - - -
G5 573.2 8.0 5.5 - - -
G6A 573.2 7.5 6.0 - - -
H3 574.0 24.6 6.0 13.0 - -
H4 574.0 8.0 6.0 - - -
H5 573.5 8.0 5.5 - - -
H7 573.3 23.0 11.0 6.5 10-12 Clayey Silt No

(1) Referenced to Mean Sea Level (MSL)
(2) Based on results of the analytical testing
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TABLE 1. SUMMARY OF SOIL BORING DATA (cont)
Thickness of Intervals Chosen
Surface (1) Depth of Depth of Aquiclude If for Chemical
Boring Elevation Boring Aquiclude Penetrated Analysis Material Indication
(feet) (feet) (feet) (feet) (feet) Description of Contamination
X1 572.9 8.0 5.5 - 2-4 Sandy Clay Yes
X2 572.4 6.0 4.5 - - -
X3 573.8 6.0 4.0 - - -
Y1 572.0 10.0 10.0+ - 2-4 Flyash/Silty Sand No
Y2 572.0 8.0 8.0 - - -
Jﬁiﬁ 572.1 10.0 7.0 - 0-2 Flyash/Silty Clay/ Yes
2-4 FTyash/Silty Clay  No
4-6 Flyash/Silty Clay No
Y4 572.5 6.0 6.0+ - 0-2 Flyash/"cake" (N "
” 2-4 Flyash No
4-6 Flyash/Silt No
Y5A 573.0 2.0 0.5 - - -
MW1 574.0 6.5 5.0 - - -
MW2 574.0 6.5 5.5 - - -

(1
(2

) Referenced to Mean Sea Level (MSL)
) Based on results of the analytical testing

(2)
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(1
(2

TABLE 1. SUMMARY OF SOIL BORING DATA (cont)
Thickness of Intervals Chosen
Surface (1) Depth of Depth of Aquiclude If for Chemical
Boring Elevation Boring Aquiclude Penetrated Analysis Material Indication
(feet) (feet) (feet) (feet) (feet) Description of Contamination
MW3 573.2 10.0 7.5 - - -
MW4A 572.3 12.0 11.0 - 8-10 Clayey Silt Yes
MW5A 572.1 11.2 11.2+ - - -
MW6 572.2 10.2 9.5 - - -
MW7 573.2 7.8 6.5 - - -

) Referenced to Mean Sea Level (MSL)

) Based on results of the analytical testing

(2)
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TABLE 2.  SUMMARY OF MONITORING WELL DATA
SAMPLE PERICD

1985 1986
Monitoring Elevation (feet)(l) 7/11 8/21 9/25 10/24 11/21 12/19 1/23 2/20 3/20 4/24 br2e 6/5
Well Ground 10p{2)_ TD13) paranmeters 8/2¢  9/27 10/25  11/22 2/e1 6/6 6/26

MW 574.0 574.45 568.37 Depth to Water (feet) n/R(E) 452 4.54  2.81 1.94 2.03 1.64 2.21  1.52 1.6l 1.9l 2.80 3.79
Elevation of Water (feet) 570.5(7) 569.93 5§69.91 571.64 572.51 572.42 572.81 572.24 572.93 57Z.84 57¢.54 £71.65 £70.66

Average pH N/R 6.48 6.68 7.68 7.47 6.50 7.10 7.80

Avg. Conduct. (umhos/gm) 500 1075 1000 455 533 472 467 525

Average Temperature (°C) 15.2 NR 17 13 9 4 i1 14
M2 §74.0 575.56(4)563.56 Depth to Water N/R 9.82 10.85 3.6 3.5  3.28 3.19 3.25 3.4z 3.3 408 4.95
576.00(5) Elevation of Water (feet) 570.5(7) 566.18 Pipe  565.15 671.95 572.02 572.28 572.37 b72.31 572.14 »572.17 571,48  570.61

Average pH N/R 6.51 Broken(8) 6.48 6.50 6.22 7.10 6.80

Avg. Conduct. (umhos/cm) 393 925 834 805 710 758 826

Average Temperature (.C) 20.3 NR 14 9 4 11 14
MW3 573.2 573.42 565.01 Depth to Water (feet) N/R 5.82 5.60 5.02 4.32 4.71 4,32 4.98 4.06 3.95 4.53 468 5.03
Elevation of Water {feet) 567.207) 567.60 567.82 568.40 569.10 568.71 569.10 568.44 5b69.36 569.47 bub. b9 568.74 568.39

Average pH N/R 6.73 7.27 6.60 7.03 6.44 7.20 7.00

Avg. Conduct. (umhos/gm) 320 708 703 678 877 675 763 727

Average Temperature (.C) 19.1 N/R 15 13 19 5 1z 14
MW4 572.3 §75.15 561.55 Depth of Water (feet) N/R 8.05 7.58 7.11 5.97 5.90 5.79 6.32 5.97 5.39 5.7y 606 6.43
Elevation of Water {feet) 586.68(7) 567.10 567.17 568.46 569.18 569.25 569.36 568.83 569.18 569.76 5b69.3b 569.09 568.72

Average pH N/R 6,19 6.62 6.36 6.53 6.16 6.8U 6.70

Avg. Conduct. (umhos/gm) 1985 3737 3775 3072 3212 2858 2761 3208

Average Temperature (°C) 18.6 N/R 15 14 9 5 4] 13

Referenced to Mean Sea Level (MSL)

Top of Pipe

Total Depth

T.0.P. Elevation after 10/24/85

T.0.P. Elevation before 10/24/85

N/R = No data

Obtained from July, 1985 Water Tablie Map

Well destroyed by vehicular traffic, new well installed on 10/25/85
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TABLE 2.  SUMMARY OF MONITORING WELL DATA (CONT.)
SAMPLE PERIOD

1985 1986
Monitoring Elevation  {feet)(1) 7/11 8/21  9/25 10/24  11/21  12/19  1/23  2/20 3/20 4/¢4 5722 6/5
Well Ground 1op{2) 7003) Pparameters 8/22  9/21 10/25  11/22 2/21 6/6 6/26
MHS 572.1 §75.57 560.49 Depth to Water (feet) N/R 9.07 9.4  8.53  7.44 7.21 7.54  7.21  7.14 6.4u 6.4g _6.20 ; 5-32
Elevation of Hater (feet) 568.1(7) 566.50 566.43 567.04 568.13 568.36 568.03 568.35 568.43 569.17 669.09 0038 69.2
Averag pH N/R 5.56  6.26 6.36 6.40 6.06 6.80 oo
Avg. Conduct. (umhos/cm) 813 2012 2045 1922 1928 1712 1683 oa
Average Temperature {.C) 20.0 N/R 15 13 9 5 11
HHE 572.2 575.24 563.24 Depth to Water (feet) N/R 10.16  10.00 9.73 9.26  9.51 8.67 9.80  B8.97 .57 9.15 9.69 9.85
Elevation of Water (feet) 568.7(7} 565.03 565.24 565.51 565.98 565.73 566.57 565.44 566.27 566.67 566.09 565.55 565.39
Average pH N/R 9.84 8.10 10.83 11.67 10.15 1w.40  00.0
Avg. Conduct. (umhos/cm) 288 472 300 402 1213 313.33 1142 383
Average Temperature {.C) 22.8 N/R 14 13 9 6 1u 04
MW7 573.2 575.82 561.55 Depth to Water (feet) Dry Dry Dry Dry Dry Ury 6.55  6.97  6.40  6.45  7.p5 _ 8.00 8.65
Elevation of Water (feet) 569.27 568.85 569.42 569,37 568.17 567.80 567.07
Average pH 7.00 7.20 7.2
Avg. Conduct. (umhos/cm) 637 762 900
Average Temperature {(.C) 4 11 04
CAYUGA CREEK STAGE
Niagara Falls Boulevard
{Headwall E1. 575.7) Elevation of Water (feet)  N/R 563.41 563.19 563.59 564,10 565.15 564.¢6 563.81 563.99 557.6Y 563.89 563.95 564.09
Porter Road (Headwall E1. 583.5) Elevation of Water (feet)  N/R 567.06 567.29 567.74 567.78 568.02 568.81 568.61 508.65 567.99 567.91 567.70 567.47

Referenced to Mean Sea Level {MSL)

Top of Pipe

Total Depth

T.0.P. Elevation after 10/24/85

T.0.P. Elevation before 10/24/85

N/R = No data

Obtained from July, 1985 Water Table Map

Well destroyed by vehicular traffic, new well installed on 10/25/85
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TABLE 3. FIELD PERMEABILITY TEST RESULTS

Monitoring Depth of Screened Date
Well Well Interval Tested Permeability
(ft) (ft) {cm/sec)
MW1 6.5 1.5 - 6.5 8/21/85 <1.7 x 10-5
MW3 8.9 3.9 - 8.9 9/26/85 <1.7 x 10-5
MIW5 11.5 6.5 - 11.5 8/21/85 <1.7 x 10-5

MW6 10.5 4.25 - 9.25 9/26/85 1.7 x 10-9



Harding Lawson Associates

TABLE 4. LABORATORY PERMEABILITY TEST RESULTS

Sample Initial Initial Initial
Boring Interval Description Moisture Dry Density Saturation Permeability
(ft) (%) (gm/cc) (%) (cm/sec)
F3 6 -8 Brown Clay 18.8 112.2 96 3.3 x 10-8
B5A 10 - 12 Brown Clay 36.4 85.7 99 8.8 x 10-8
Y3 8 - 10 Gray Clay 30.7 87.1 85 13.4 x 10-8
Cc2 8 - 10 Brown Clay 30.3 85.0 82 3.3 x 10-8
cl 6 -7 Brown Clay 21.1 104 95 2.5 x 10-8

F5 6 - 7 Brown Clay 23.3 103.6 96 4.4 x 10-8
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TABLE 5. ANALYTICAL TEST RESULTS - AIR SAMPLES

6/22/85 6/22/85 6/22/85 6/22/85 7/2/85 7/2/85 7/2/85 7/10/85 7/10/85 7/10/85  7/10/85 7/10/85

Upwind Upwind vownwind Downwind Upwind Upwind Dovnwind Downwind Upwind Upwind Downwind  Downerind
Contaminants 9:50-12;40 Blank 12:55-15:40 Blank 12:40-14:40 Blank 12:42-14:42 Blank 14:20-17:21 Blank 14:25-17:25 Blank
Hexachlorocyclohexane-  <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41
{(@-BrC)
Hexachlorocyclohexane-  <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <.
(B-BHC)
Hexacihlorocyclohexane-  <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <h.41 <n. 41
{y-3HC)
Hexachlorocyclohexane-  <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41
(5 -8HC)
Hotes:

Results reported as total ug/cubic meter.



TABLE 6. ANALYTICAL TEST RESULTS-SOIL SAMPLES

Harding Lawson Associates

i HT-10-12A1E5-6-8 EH‘H E6-2-4|E2-4-5|C3-2-4(83-4-68X1-2:4 mwa-:@‘p\os-ﬁ E5-0-2{E5-2-4A DA-6-B{C3~2-AB|C3-A-6 [ B2-4-6|Y1-2-4 A{YA-2<4Ed=0-2(F1-6-60
sample Type Tt | |y | o [re] e | || D || S0 2| e | cne | il biird i
NIDE G120 [0 13 ] 2 0 12 [0 12 [INSUE [ 12 10 1L JU 15 fIheF C e fear e s eos e 8l 128
CHLOROBENIENE 1612 | 660 (60O [( B30 [{ 60O |INGUF [1 600 U 550 [ 750 [INSLF Cr e e eoae [ e s 18l 12 [t 18
DI RORIBENIENE 1612 1t 660 [CBOO |4 B30 [€BOO JULTTS {1600 (550 {750 [¢ 778 (830 [00200 | (5380 |¢1275 142975 | (1555 [( 565 | € 875
TRICHLOROBENIENE (612 |0865 |1 600 (630 [CELO 14 780 14600 [ 550 (750 |t 775 £ 830 | (1200 (5340 | (1275 |(2975 [ (1555 |t 565 | 875
TETRACIL OROBENTEME (612 [U665 600 | 630 (610 |1 780 [¢ 60O {550 [{ 750 [(77% (830 |11200 {¢ 810 | ( 790 14 875 |( 865 |1 565 |¢ 875
PENTACHLORODENIENE (612 U665 {4600 [( 630 |(BIO (780 [ 600 [{550 J{ T80 [{775 B30 {11200 (810 |¢ 790 ¢ 875 |( 865 |{ 565 [{ 875
HEXACHLOROBENTENE {612 |1 BAS [0 60O | (630 |4 B10 |1 780 J1 600 [( 550 JU 750 |( 775 J4 740 |1 750 (5300 {{ 625 [( 650 |4 B30 }(1200 |(5340 |{1265 |(2975 |(1555 [( 565 |{ 875
PENTACHLORCH I TROBENIENE (612 10665 [4600 |1 630 {4610 |( 780 [{ 60O {48530 (750 [(775 (830 | (850 |t 810 (79 | (875 | 865 |1 565 | ars
TETRACH.ORDE THYLENE L T L O O 3N L -3 IO 0 N - N T A G EA CA7 fO a7 fo a7 o as fo a8 fo e e 12 fc 18

< - ) P
TEINCHLOROCYCLOMEXNE {o-BHC) 1 ( 612 (665 |( 600 1{ 630 |C 610 [{ 780 J{ 60O 1263476 BAY (775 J( 733 [( 750 20)(!0zz { 625 [ 650 1( B30 | 6275 {( 810 ¢ BOO/b( BIS | 865 |{ 565 [{ 875

oy L

HEXRCHLOROCYCLOMEXRME (B-BHCYH [ ( 612 1665 10600 {630 |(et0 [isssaife 6o {geeseijt 750 |t 775 |4 735 ¢ 750 HnlO6 1625 | 650 | (985 %] 96e5eL e 810 Jo 730 [ a5 {¢ 065 Lt ses [« 875

HEXRCHLDRCCYCLOMEXRE (v-BHCY [ ( 612 (665 |( 600 | B30 [{E10 |4 780 1( 600 | 8782 1t 750 J( 775 JL 735 [( 150 23x106' {625 | 650 {( BSO {850 [( 810 | B00 | B75 [( 865 }{565 (875

HEXRCHLOROCYCLOHEXRNE (5-BHCY 1€ 612 (665 {{ 600 1( 630 J{ 610 §( 780 (600/ {5500¢ 750 J4775 0735 (750 HxlOE (625 1{ 650 |( B30 [{( 850 {{ 810 |( 80O {( 8/5 [{ 863 |( 565 {{ 8BTS

HEPTACHLOR {612 (665 {600 J( 630 1610 J( 780 {{ 60O [{5500 {{ 750 {773 (B30 [(B50 {(BIO [{ 80O {(875 [{BES |( 565 |(BI5

PMENYLMETHYLETHER-(HISOLE) [ (612 | (665 (600 |( £30 [ (610 |4 780 [ 60O [t 550 | 750 [t 775 (830 [(850 |t 810 |(800 (875 |(86S |t 565 | ars
TRICHLOROAHI SOLE (Bl |cess |1B00 |(B30 |10 (780 |L 00 (550 |t 750 U775 (830 {1850 (810 {479 | (875 |( 865 |1 565 [¢ATS
ORORIMATED BIMHENYLS { 860 {925 |[{ B850 | {880 |( 850 |t 780 {( 850 |(7683 {{1050 [(1100 (1655 (1695 | (1620 (1580 ({1750 { (1725 {1130 { (1745
PMENIL (1530 (1655 (11500 | (1570 {¢1520 [(1950 |e1510 | t375 |wies0 |¢1930 {665 | (1200 | (5340 |t1265 | (2975 (1555 |( 565 | ¢ 875
DICAOROMENOLS 1530 |11655 [ (1500 | (1570 [{1520 |(1950 |s510 | 1375 |11eso | (1930 (665 | (1200 {¢ 534 | 1265 | (2975 | 1555 |« 565 | 875
TRICILOROPENOLS 530 |1655 {0500 |1570 [(1se0 [ogso |10 137y jsso | 1930 (B65 41200 |€ 534 {11265 (2975 |41555 |¢ 565 | ¢ 875
FORMALDEMYDE 1250|1325 01500 | 11570 | (1520 {01550 [11210 41100 [(1100 | (1545 2480|1500 |26000 (1580 | 5600 (1725 | 6008 | 17007
MERCURY moy | oanol| aeol| w230 o re0 | weol| w0l | w0 30 | eg0 896 | 339 | INsur |0 3i60] 1750 0730] eestioe9e’
1 SOLIDS B1.66 | 75.55( 82.91| 79.64| 82.50) 64, 32| 82.79 | 91.09| £6.57 | 64.78| £7.9 | £6.96 [94.81 | 80.15| 77,18 60.A3 | 58.93 61.70{ 63.20] 57.15] 57.95| 88.73] 57.30

AT results reported as PPB and on a dry weight basts, “*{* weans "less than® INGUF # *insufficient sample” Q\,/ [}} g
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TABLE 6. ANALYTICAL TEST RESULTS-SOIL SAMPLES (cont)

Sample Y3-0-2B  Y3-4-6 Y4-0-2 Y4-4-6A
Hexachlorobenzene < 20 < 20 < 20 < 20
Hexachlorocyclohexane (a-BHC) < 20 < 20 < 20 < 20
Hexachlorocyclohexane (pg-BHC) (é@} < 20 < 20 < 20
Hexachlorocyclohexane (y-BHC) < 20 < 20 < 20 < 20
Hexachlorocyclohexane (§-BHC) < 20 < 20 < 20 < 20

A11 results reported as PPB and on a dry weight basis.

“<" means "less than"
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TABLE 7. ANALYTICAL TEST RESULTS - WATER SAMPLES

MoNITORING wELL(L!
MW1 MWZ MW3 M4 MW5 MWo MW7
Contaminant Date  (Upgradient) ({Upgradient) (Downgradient) (Downgradient) (Downgradient) (Downgradient) (Downgradient)
HCB 8/22/85 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 -
9/27/85 <0.01 - <0.01 <0.01 <0.01 <0.01 -
10/25/85 <0.1 <0.5 <1.0 <1.0 <1.0 <1.0 -
11/22/85 <0.5 <0.5 <0.5 <0.5 <0.1 <0.1 -
2/20/86 <0.1 <0.1 <0.1 <0.01 <0.1 <0.1 <0.1
5/22/86 <0.1 <0.1 <0.1 <0.01 <0.1 <0.1 <0.1
6/6/86 <0.1 <0.1 <0.1 <0.01 <0.1 <0.1 -
aBHC 8/22/85 23 16.0 9.5 1.2 2.2 2.1 -
9/27/85 0.99 - 3.3 0.55 0.70 6.5
10/25/85 0.7 0.1 8.7 1.1 4.0 2ub -
11/22/85 1.2 2.5 1.9 0.7 0.5 <0.1 -
2/20/86 0.28 <0.1 0.98 0.23 0.13 <0.1 10.3¢
5/22/86 1.3 1.8 <0.1 0.3 0.3 <0.1 5.1
6/6/86 0.6 <0.1 05 043 0.1 <0.1 -
gBHC 8/22/85 10.0: 140.0 8.8 1.3 1.4 18.0 -
9/27/85 1.8 - 1.1 0.23 0.2 6.1
10/25/85 1.3 <0.1 2.1 0.2 0.6 5.2
11/22/85 1.5 <071 0.9 0.1 0.1 7.5 -
2/20/86 2.3 <0.1 2.4 0.38 0.30 1.3 12.69
5/22/86 1.5° 0.8 <0.1 0.1 0.1 4.4 32
6/6/86 2.1 <0.1 0.8 0.2 <0.1 7:6 -

Notes:

(1) Concentrations reported in parts per billion (ppb) except <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>